A patient with a peculiar interatrial block is reported. The electrocardiogram showed a short PR interval and negative P waves in II, III, and aVF, which were preceded, 0 07 s earlier, by another positive P wave present in the right praecordial leads which were absent in the limb leads.
Interatrial block is an electrocardiographic entity whose features are dependent upon its severity, ranging from an abnormal widening of the P waves (Bekheit et al., 1972) , to the existence of two P waves with different rates, reflecting an independent pacemaker for each atrium, one of them being the main pacemaker of the heart (Cohen and Scherf, 1965 ).
At present, there are two theories to explain the activation of the atria: Lewis (1925) thought it was a sequential and circumferential process; later it was considered that the activation process occurred through specialized pathways (Wenkebach, 1907; Thorel, 1910; Bachmann, 1916; James, 1963) . In accordance with the latter theory, the injury of the specialized pathways would produce intra-atrial and interatrial blocks of different types, the injuries to Bachmann's bundle would be the commonest explanation for the delay in the impulse reaching the left atrium.
A patient is reported with an interatrial block in which the left atrium was activated retrogradely from the lower aspects of the right atrium, with a considerable delay.
Case history
A 67-year-old man complained of dizziness and mental torpor, occurring three months before his admittance to hospital. He described a past history of palpitations but his basal pulse rate was between 35 and 60 beats/min. Physical aminaton, chest x-ray examinaton, and standard laboratory tests were normal. Several electrocardiograms showed nodal rhythm, sometimes with very slow rate. The diagnosis of 'sick sinus syndrome' was made and the patient sent to La Paz Hospital.
Surface electrocardiograms, bipolar oesophageal electrocardiogram, bipolar high right atrial electrograms, and His bundle electrograms were performed. Because of technical problems during the His bundle electrogram study it was impossible to perform atrial pacing. As the patient continued with frequent spells of dizziness, a ventricular demand pacemaker was implanted.
Electrocardiogram
The P waves in the basal electrocardiogram were: negative in II, III, aVF; positive in Vl, V2, and V3; biphasic (+ -) in V4 and V5; and flattened in I and V6. The QRS complex, T waves, and ST segment were normal. The PR interval in lead III measured 0 08 s and in Vl 0414 s. Simultaneous recordings of leads I, II, III, and Vl showed that the P wave in right praecordial leads (Pp) preceded the P wave in standard leads (Ps) by 0-06-0*08 s. When PP intervals shortened, Ps changed to positive and Pp and Ps began simultaneously ( Fig. 1A and 1B The right atrial activation could originate in the sinus node or in a high right atrial pacemaker, but could not result from a nodal or low atrial rhythm, since AH was not short and in nodal or low atrial rhythms the activation of both atria must be simultaneous (Massumi et al., 1969) . Waldo et al. (1971) , after producing a selective lesion in Bachmann's bundle in dogs, obtained wide, flat P waves with a negative second half in limb leads, very similar to the ones found in our patient. Retrograde left atrial activation probably was made from a low interatrial pathway. Scherlag, Yeh, and Robinson (1972) have proved, in dogs, the existence of this pathway, joining the inferior aspects of the right atrium and left atrium.
The changes in Ps polarity, returning to normal when AA cycles shortened, could be produced by an atrial focus, different from the one responsible for the basal rhythm. However, as all the A deflec- Bradycardia-dependent interatrial block tions had the same shape and amplitude, they probably originated in the same pacemaker or one close by. On the other hand, even if there were two right atrial foci, the differences in width and shape of the P wave could not exist with an intact interatrial conduction system (Waldo et al., 1970 (Waldo et al., , 1971 and so the obvious changes in the P wave have to be ascribed to an intermittent interatrial block related to the heart rate.
There are several reports proving the existence of bradycardia-dependent bundle-branch block. The mechanism of this type of block has been related to the phase 4 (Rosenbaum et al., 1973) . Though bradycardia-dependent interatrial blocks have not been reported, Childers, Merideth, and Moe (1968) showed, in dogs, the existence of a supernormal conduction phase in Bachmann's bundle, and Agha et al. (1972) proved the existence of a supernormal intra-atrial and interatrial conduction in 5 patients by atrial pacing with a cycle length of 500 to 600 ms. In our case the disappearance of the interatrial block with AA cycles of 800 ms or less, and its presence in the basal rhythm with longer AA intervals, suggest the existence of a bradycardia-dependent Bachmann's bundle block. This was probably related to the phase 4 of the depolarization, even though the presence of phase-4 in Bachmann's bundle has not been shown yet.
As well as the electrophysiological data, we think that this report has clinical implications because of the possibility that some cases thought to be nodal rhythms in the electrocardiogram might correspond to interatrial block with retrograde left atrial activation.
We wish to thank Martin L. Schwartz for his assistance.
